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(54) INK-JET RECORDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the ink residual 
amount in an ink tank by a simple and inexpensive 
method by providing either of light emitting elements or 
light receiv ing elements of a plurality of element pairs 
as common members. 

SOLUTION: A light beam irradiating from a light emitting 
element 15 enters a prism 180 formed by molding 
integrally with the bottom surface 183 of an ink tank In 
the case where an ink 103 remains sufficiently, the 
incident light beam is refracted by the prism surface so 
as to be absorbed by the ink 103 via the optical path (1) 
-+(2) route, and thus a light receiving element 17 cannot 
detect the reflected light beam. To the contrary, in the 
case that the ink residual amount is substantially zero 
i.e. a liquid level 101, the incident light is totally reflected 
by the prism surface so that the light receiving element 
17 detects the reflected fight beam returned by the 
optical path (1)— >(3)— '(4) route. Moreover, in the case of 
(B), a light beam emitted from the light emitting element 
15 is totally reflected by the oblique surface of the prism so as to be directed to a light 
receiving element 16, Therefore, existence or absence of an ink in an ink tank can be detected 
continuously at a plurality of positions displaced in the paper feeding direction by an optical unit 
comprising a light emitting element and two light receiving elements, 
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Rli:4mm"C*Sc < ><7 $ ><7 (7LM, 7 LC, 7 
Bk) 0)5^011^1^7 LMCOJSffll^UXA^^lL- v 
h 1 40)Jt±Mjfi*aa^Si:&, 07 (B) ICtf-Tc): 

bs *siisjBffla)*3te*^i mtRitm?- 2(i^b^i> 
*y*Ls**i-f*ia*ttictttt-r*ct3&<ai*«. l 
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[0026] ftj3H8tt, *mtfcomm'\<D'(>Wx 

(D-O'Jt^VZfit&tm^V KA<2fflSMRS*iTfc 

G)flia$3lfTt"S^ny5Al4. #J;Ucf0 2a)ROM 1 
7 0 2 IC|Btt*4l. M P U 1 7 0 1 (DttftUDTlC^fir* 

fr£*lT4,J:l\, tfXf^/^S 1 V % ffift^y Kl £ 

^JSMSttfil-rSA^^TK-O^-e. D RAMI 7 0 
3|cRltbtfCt^) IC "1" ^-b^h-TS. SKICXt 1 

^vlcJSK^tLTl^Ett^^ Kl OH 7 Y 

^1 6, 1 7*fltAfc»^J--^ K0)K±lci411ttl+ 
5. C*il4*-Ai4S^bC(7)3t^-^ h£7?<Z)S§ 

T?fcy, +A'U^V : E--^4(7)igi(]X-T^^|!l^$l]{W-r 

[0 0 2 7] ^irx-r^^S Strg^TTAW > 
fc*-^ft*fitfi»* t*Jffl***.^5 

»i«LfcJ:5lC* -f 7 Y~7 C\tWKD4><? 

$>^S*7 LM~7 LCt, **'J *yv(D^ff*lPllzll8 
■ItSt-**fillCRfrS*mTE«**irL^4fcftlc % * 

itgjci^i 7^£w*saflntxf^^s6i: 

8^. *a>#*f>£ nCDfittf "4" |Cftofc^if94\ 

fin*>, -r>^>^!$7 -y-7 c©-r>^aa«»A<n 

7Lfc*$^ 0 "4" Tfcl>££l*XT-y:7S 9Uit 
[0 0 2 8] Xf^S 8"(?7K^>^ n<Z)ffi*< 

"4" ic^-ofct^iix^f'v^s i oic3i^. xoieft 
^ moms?*? >o 7 LM*i?fl)iE»icffla"r5ig 



3fe^-'v hlcilJlttlt*. f LtXf7^S 1 2T\ 

1 1 ■CJRW3fcA<ttflI**l3St^*ttX7 1 ^^S 1 3 
Clit^. 7t^>S nHU, Xf'^S 1 4T'^V> 
$ n COffi^ "7" . W*>£T<D'<>5$><70)<< 

Si Slcil^. **'J y i/*0r5ti8M*.#T»<O-f > 
hlcteMtti+r*^ y:?s i i ic 

-f^nOlttf "7" |C#«fc. S£3fcJ^1 5<0£*T£ 

[0 0 2 9] (HJfi»ffl2) H9. H 1 0. Hi 1 fc£ 
tfBl 214. »2(7)^»^$|5iB^t-^E]-C&^o 12 

<dss«s»»i*. mi ommmmv&mLtzit^-v h 

9 (A) 14. JIAr + KSSfeSHM 1 6£-t<Z)pjffilc#B3te 
ISHM 15.11 7 ^lEMLfc^c^^- ^ h 1 1 4T?fc 

y, E39 (b) i4-ta>@»ei-c&&o 

[0 0 3 0] 01 014. "f y<7$ls<7 7 (7C. 7M. 
7Y. 7LC. 7LM. 7Bk) £ ~ y hi 1 4 

(7C. 7M. 7Y. 7LC. 7 LM. 7 
B RT 14. ^VU 7"vO)X^ 5?*WE T5cHir*l=»» 

[003 1 ] Hi 1 14. ttD^^'jXAtft^-^ 

H(Dia»H«**-rH-efey. an (a) 14. ^yx 

A1 8 0 Y£H1 OIZ^-r^B 1 -B 1 ' CSotW 
El. Hi 1 (B) 14. ^'JXAI 8 0LM$H9lC^t" 

8B2-B2' lc» ottMLfc^'JXA^ »az ^ 

hi i 4ct(7)eLg&g^^7F-rH-ecfcSo *v k«3±t 

^>^7 (7C. 7M. 7Y) CO 5 *><bWx.[tl Y01SSP 

hi i 4 0)X±#iiisaar*t 

HI 1 (A) lc*-r*5fe<a«IB«l=<i:4. tL. 

j ><?$y<?foo<< ><?mRtffa^i o i icTF-fckd^ 

l5tA/t*jRI<3SoT^S3Se)tf. S^:*^ 1 1 7^bPS 
Mc?nfc^i4^ , JXA(7)^Di-eJ5W^tLT§:^ : f 1 1 
6lZi5oT^S0r-CDB#CD^aail^CD^^^K^l5?o 

^1 1 6t3EJfe*?-1 1 7£fl)H<D + *«£l tL, ft 
Jt*^1 1 6<t^^m-^1 1 5tO)BBO**«lmt-r4 
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-2 1 0©JfJl2|y»(R}a)-r*iat|n|C4mm1?fe4. 
[0032] -T><7$>£ (7 LM, 7LC. 7Bk) 

40)jt±#jfi$aatsfct. hi i (b) ic^-r^a 

14, ^1^1 1 7^bPS|>r^^lfc3tl*^ , ;XA(7)^@ 

£ a>* y * l * *4i*hMtMi=*» 

[0 0 3 3] Hi 214. *SMfi»ffi2 0)-f vxy h 

■V'— KT?ftSo >^vx»> htH»SS«l-l*. 3<i<7) 
-<ts<7$>tttt%im^V K3&<2«A<«ttStirt5 

y, ^tt6««o)-r>^»*siffla)S**^ 2<io 
fcc(D«ia*jgfir-r-&^oy7Ai4. mmmit&& 
**tt»»i t*ta-*"4jftic-3t\r*iftiB**ii8i-4. 

H 8 t BT1 ^«Wtt^T*,-»lfc»iri TliS3ft1lff£-2-fl 
,(17 fc.l .6) ..ftffl.U^,^«S^*D^(7)lC^.L 
T, Htt»«2ri4«3lc*^^ HI (116) £ftfflL 

0M>^$><? (7C, 7M. 7Y) (D-f^jSigtt 
^0nXf^S5H>^^>^ (7 LC, 7LM. 
7Bk) (7)^^Sl^fllt5Xf7^1 1 A<H 1 2 
"t?l4**i^ftXf-^^S5 0i:S 1 1 0(c*SLfcji5/£ 

[00 3 4] (S?«S»ffi3) H1 51*. *S16 

»»3*MWt4E|-efc*. *£ffi»ffitt3l4. 
B0|1 U:fcltS*>$ 7(D5fc(*JRSS3 6 0(D*<7)^'J 

XA*tt«t«±TtttBtr&Lrai*itt*a3 6 oa> 

fllffiKKaLfctO-efcSo Ell 314. -T >^£>^7 
<&fl«M*it£SU %*£3.-y h 1 4 £<Z>{iBH&£;f> 
•TflOBrBBI-CfcS. *Vh'd3it «"f>£*>$ 

(7C, 7M, 7Y. 7 L C s 7LM. 7Bk) 14, HI 
4^'J7V0X^^E (£01) |C»«|L, & 

-f>^^>^^¥az7hl 4<&fflJBttiE£iIia-f £ 

iCttl+fc^yXAl 8 1 t 1 8 2(C^[S]Lryc^-tz>^ 
1 4tf01 30cfc5lC±^bS^^f1 6. 5BJfe*^1 



5. a*3l»1 7<DIKl::&£«fc5lcIBBLTfc4o Hi 
3(4. Sfc<*J|R§^3 6 OIC^ >|cfcoTl*4 
ttJlr*So C(7)<!:£. aSJtt*^ 1 5^t»0^l4^'jX 
Al 8 1 t^UXAl 8 2*aaLTL*l\ 
1 6<!:S3t*^1 7<Dt^-fHlctJgorC*lN 0 
[0 0 3 5] Ell 414, ifc(*JttSS3 6 0^>^^S 
»**IT0*:7'JXA1 8 1 *<«ffi*>bfctf£LTtfc 
tt©-Ufe4o C(7)ir^S3te*^1 5^b(D3tl4. ^'JX 
A1 8 1 (DfcffilzfiltLTSSHlff 1 6lcliffioT< 5 
?'JXA1 8 2ltailLTL*L^3teSff 1 7 |C(4 

[00 3 6] HI 514. &<*1]£§S3 6 0<B-f 
e>lCJHRS4irrJ)S^ijXAl 81 i>Zf l ) XA 1 8 2* 

1 5frb<D3fel4. ^'JXA 1 8 1 fc^tf^'jXAl 8 2 
©•MBI=KltLT»««^ 1 6<tSft§|ff 1 7©l^h 
l^taioT < So BUtjt^fcBl 3 -HI 5 0 3fl(^g 
— y J.— iffc-f ><7S>^0M 

£>&ztti^tztt>:z> D a±©ci^6 % ramus® 

Miff 1 ii:§i*l»2W6ft4*»ax^ h£-< 
>^*>^<D»**«li:¥lTl=feELMca**lRllcSt-r 

£ig<7)ttiiSlbi::«l;5=ix hSMKi^rsgtfcs. 

[0 0 3 7] ftfeBl 6 It. *HJS^Sl3(0^>^ vx 

" y FE«Mi:6WT^Woit»*jtm7n-" 
t*C»^y K#2«M**iTi3y. £tt6««aw 
£2fl<Dfi3teSff. lffla>JS**^&<i:43lfe*a.z:-/ 

[0 0 3 8] Sf^f'^saoot + t'J^v^ 

4^iEiiLT. vv\zmm.2tiT^z>tm^v k 

1^>^^>^77 Y(D±»^U XAt-f >^»a*« 
tt-r4fcft<D*3tt*^ =1 5<tg^«^1 6. 1 7£ffi;L 
tztttm^-v MDKffilz&WttUZo C^I4tx-AttM 

tW ^ >^ 7 Y4<**i- ha)3t*l-fiBf* It b 

tistx j f^^s4icji^, fzytm+i 5^>it3t 
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[00 3 9] »:Xf7^S 5 0 0t\ *f>^£>£(7) 

etf&^ftZ&tot&friiofrvm^Zo g*SHM 6 

>^$^*TLT^x*y^S 7l=JHt? B St:Xf7^S5 
2 0"Cfilt*4<ttJai**Lftl\i:S'l4iF»fflSfi«l=tt-f 
> * *<#S t ««ffi T* I* fe -5 *< *< > * «»*^ * < ft o 

[0.0 4 0]-*, Xx?:7S5 0 0*E*t*tf*fil* 

*ifti*£*l*. *ot>£*>$Iz*>$#?h£ltl* 

nOffitf "4" ICftofcjb^riV JP*u 
117 Y~7 COT >£»*»*0A<JS7 Lfc**S*4. 
"4" ■CftL^t*ltX^^^S9 0tJi^ **'Jyv 
: E-^4$igij)LTIBfi^^ Kl ^OT>££>^ 

h<DttBlcttBf+ltTXx?:7s 5 

[ 0 "0 4"TT -f >y 5r"^^ »7"Y ~7 COT ^"STfiTO 

(DBIfcA.^ KPOT 7 LM*-^0)8EStlcfflS 

LMI=**JL-y h^ttBWIt*. fLTXf7^S1 

It* ft SMfflf 4 £ * tt±»»Sa«lc tt-f >^ L 

[0 0 4 2] SftJFM 7 4<JEIt*6*tt-r«i:#ttT 
■efei)Ct^t7>^MLtxf7^s i 3 less 

to ff:Xf7^S 1 3 0 0t?JEIt*4<8MeD**LftL^t 
S 1 400l:I^ nH@OT>^£>^7OT>^X$i 



[0 0 4 3] -5, Xf'^S 1 1 O0TfiS**A<8i*D 
l^ttft|T$>4fc^Hti+-riCX7 L ^^S 1 5 0 0\ZM 

?i 3lcift: 0 Xf'^S 1 3-eteTK-f nHi 
U X^^^S 1 ^rCDtfj nOffiA* "7" II 

ftofcfr£3A\ HP*u ^>^^>^{f7Y-7CO^ 
>$»fttt»i<»7 Ltzfr*frZ> 0 " 7 -CftlNt #14 
Xt-^^S 1 5 0lzjt^ % **'J ^v^— $ 4£IEK)L 
TKtt^yKl*, ^OT >£$>£<DKBP B lHH::£;b 

IJSRt^o -f >£$:><7i?7 LM~7BkOT>£ 
»«fl)tt*n*^-<rKl7-r*i:**» : f : 1 6, 1 7fl>£ 

*t£*-3mclt\ wOT>$»»tt»«3i*fS7*-*. 

[0044] 

[ttaftffi&ffil ftfc\ &&(D®% (ffUlf 

^xha>t°3.-^. -os^i^xas, y-$\ ? 

y>$ft£) 3&^6fllfiRSFtL4i/XT-AlcSifflLrti, - 

^i*3- K&lBft Lfcf Bit K(* (*fcl4IB*i«*) 

vXxAfc*lM*gBi::«W&U f0)yXfAfeS 
LM48B0)3>ea-5» (^tclSCPU^MPU) tffBffiiH* 

ctlcftSo 

[0045] £fc, =l>t°3. — ^A^ffiLfc^D^ 

-r >^vxf a (os) ft if *<ni»o«iaa)-w*fctt±» 
«**i4»*t**ti*zi:J*sa*-c?*ftt^ 

lcJ»ttaFtifc«ttttaa.n^ hlz«t)-6>^yic#ii* 
I£s5£-Ciftl\ 

[0 0 4 6] 
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tv, ■< i/o i*i<D<< xtoGm&tzitj y torn 

[12] IBJ|gS<D$i|{J|lS]8SO)«f5ic$*-r^D-v<7llT 

ft So 

[03] (A) \t. -0^«*tttB»(D»ffl<j:«J««* 
t?D7>B, (B) li % 2fi<oaftj|Hfi:lffl<Z)96* 

[05] -f >^*>^<Drt««ljft*«1-«0i!fBBHT?* 

So 

[06] (7C. 7NL 7Y. 7LC, 7 

LM. 7Bk) hi 4i:Of4MH^^^f 

IB 7] ^'JXA1 8 0Yj3*'tf^"jXAl 80LMJ 
H6fZ*-rjj|B 1 -B 1 ' fcJctfB2-B2' CSot 

[08] >^*>^©-f >^«jtL**HL**-r* 

[09] (A) |± % 1 i0g^ <t 2i©M*?S 

«i^fc3t^-vh. (b) i**a)i«ja$*-r^p^^ 
0-efts o 

[Hi 0] 7 (7 C. 7M, 7Y, 7L 

C. 7 UMV '7*B kT"tft*l-^F 1 T4rt<D$LWffi 
% £ «*^>^v^A*ail-fe±:»3i*.6 Kfe.fe-KBIB.-e ft - 

So 

[011] 7'JXAI 8 0 Yficfctf^ijXAl 8 0 LM 
£01 OfC^-f^B 1 -B 1 ' fc£tfB2-B2* \Z : & 



[01 2] &<<>t*y90M>4toti*ft3LL&n*t 

[013] 4><?$>5<D&mt%*£3-=-v hicDfiM 
Mffifc^tMMKBB-efcS. 

[01 4] -f>^$^(3!)ait*¥a-7 h<t0ftM 
Bffi**-r«IIJrBB-Cfc*. 

[015] 4 ^0 $ I/O <b%LWt%&=L-y ht<D&W 
[01 6] 3-f>^2>^<7M >$»**»3S+4fMlt 

1 fSlt^yK 

2 +tU7V 

3 KM 
7 

7C vT>£>^ 
7M V*f $ 
7Y -fxp— 
7LC Iv7>^^ 
7 LM »VHf>^^>^7 
7Bk -J^yOSX? 
1 4 #3*3.-^ h 
1 5 

1 6 a*** 

1 7 Sitftm* 
1 1 4 %^ZL--J h 
1 1 5 SgftfTF 
1 1 6 gft*?- 

i 17 mumer- • — ™ 

1 8 0 . -JV.XJ*,. :-r - 

1 8 1 ^UXA 

1 8 1 

2 00 'vyKiM/Sf— 

2 10 K*;u#— 
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